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(54) CHEMICAL MACHINE POLISHING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a CMP device for achieving a global 
and flat polished surface by setting the ratio of a slurry when not used to that when 
used to be uniform in a plane of a wafer. 

SOLUTION: A polishing pad 2 with a groove 5 engraved is mounted on a 
rotatable platen 1 and a wafer 4 is mounted on the lower face of a rotatable wafer 
holding plate 3. By applying a load on the wafer holding plate 3, the wafer 4 is 
thrust against the polishing pad 2. The platen 1 has a slurry supply hole 6 and a 
slurry discharge hole 7 in communication with the groove 5 formed in the 
polishing pad 2 for the supply and discharge of a slurry. The slurry is supplied via 
the slurry supply hole 6 into the groove 5, part of which overflows from the groove « 
and moves onto the polishing pad for use in polishing. The used slurry flows into 

3 it 

the groove 5 and is then discharged via the slurry discharge hole 7. * -WjML 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the chemical mechanical-polishing equipment for grinding 

mechanically, etching chemically using the slurry containing alkaline or acid etchant and an abrasive grain. 

[0002] 

[Description of the Prior Art] in order to form the interlayer insulation film by which flattening was carried out and to form wiring of 
DAMASHIN (damascene) structure, or in order to form SOI (siliconon insulator) which has good Si layer of surface surface 
smoothness — chemical mechanical polishing (chemical mechanical polishing: CMP) - law is used abundantly. And when the use of 
the CMP method was diversified, and the device manufactured further had advanced features, what also has the high process 
tolerance imposed on chemical mechanical-polishing equipment (CMP equipment) is required increasingly. 
[0003] Drawing 9 is the perspective diagram of conventional CMP equipment. As shown in this drawing, the scouring pad 22 is 
attached on the platen 21. The underside of the wafer maintenance board 23 is equipped with the wafer 24, and a wafer 24 is pressed 
by the scouring pad 22 by adding a load to the wafer maintenance board 23. The slurry feed hopper 25 is arranged on the scouring 
pad 22, and a slurry 26 is dropped on a scouring pad 22 from this feed hopper. 

[0004] The slurry dropped on the scouring pad 22 reaches the flare wafer 24 in a scouring pad top. The platen 2 1 and the wafer 
maintenance board 23 will rotate in the direction of an arrow head, i.e., the same direction, and a wafer and a scouring pad will move 
relatively by this. And polishing is performed when a slurry invades between a scouring pad 22 and a wafer 24. A used slurry and the 
used slurry which reached the periphery of a scouring pad, without being used are dropped from the perimeter of a scouring pad, and 
is eliminated out of equipment. 
[0005] 

[Problem(s) to be Solved by the Invention] Although a fresh (it is intact) slurry is supplied to the periphery of a wafer with the 
conventional CMP equipment mentioned above, since only the slurry after being used for polishing of the periphery of a wafer is 
supplied, near the center of a wafer, polishing will be performed in intact / the condition that used ratios differed of a slurry, in the 
edge and center section of a wafer. It explains in more detail about this point. The intact slurry supplied to the wafer periphery 
trespasses upon the contact surface of a scouring pad front face and the wafer which has a ground object, acts as an abrasive material, 
and is used for polishing clearance of a ground object. The slurry used for polishing contains a ground object, ion, an oxide, a 
compound (a complex is included) with the chemical contained in a slurry, or while [ adiaphorous ] it has been changeless. What 
these and a polishing abrasive grain furthermore combined is generated. Furthermore, as for the slurry adjusted with sufficient 
balance before polishing, an acid, alkali, an oxidizer, anticorrosives, a surfactant, etc. are consumed by polishing, and, for the **** 
reason, the slurry after an activity has become the presentation which cannot attain the polishing property which it should have 
essentially. Thus, a clearly different used slurry from the condition before an activity is generated between a wafer and a scouring 
pad, and it will flow a pad top until it flows and falls from the edge of a pad. The used slurry generated near the center of a wafer 
here will be used for polishing of the portion again near [ center / of a wafer ] an edge, being mixed with the newly supplied slurry 
until it flows into a wafer edge after that. 

[0006] Since it is that the field where polishing is performed only using a used slurry exists as mentioned above by the conventional 
CMP method, and that the homogeneity of a presentation of a slurry is not secured in a wafer side, ** There was a defect, like the 
erosion at the time of ** DAMASHIN wiring formation with the high possibility of the reattachment of ** polishing object with the 
bad ground object surface morphology after ** polishing with the low homogeneity within a wafer side of polishing, dishing, and a 
recess are large. 

[0007] Moreover, in conventional CMP equipment, since there were many amounts which arrive at the edge of a scouring pad 
among slurries while it has been intact, and are discharged as a used thing fairly, the utilization ratio of materials caused a cost rise 
bad. The technical problem of this invention is solving the trouble of the conventional technology mentioned above, it is attaining 
equalization of a used ratio and the object is the slurry in a wafer side being intact / 2nd raising the utilization ratio of a slurry the 1st. 

[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned object, according to this invention, a pivotable platen, In 
chemical mechanical-polishing equipment which has a scouring pad arranged on this platen, and a pivotable wafer base material 
which can support a wafer and can press a wafer on said scouring pad A slot is formed in said scouring pad and chemical 
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mechanical-polishing equipment ** characterized by slurry feed holes which can supply a slurry in this slot, and a slurry discharge 
hole which discharges a slurry carrying out the opening is offered. 

[0009] And a slot where said slurry feed holes exist, and a slot where said slurry discharge hole exists are separated thoroughly 
preferably. Or when a slot where said slurry feed holes exist, and a slot where said slurry discharge hole exists are formed 
continuously, between slurry feed holes and a slurry discharge hole, it is made as [ exist / a flection of a slot 1 
[0010] J ' 

[Embodiment of the Invention] Drawing^ is the outline block diagram of chemical mechanical-polishing equipment for explaining 
the gestalt of operation of this invention. As shown in this drawing, the scouring pad 2 is attached on the platen 1. The underside of 
the wafer maintenance board 3 is equipped with the wafer 4, and a wafer 4 is pressed by the scouring pad 2 by adding a load to the 
wafer maintenance board 3. Both a platen 1 and the wafer maintenance board 3 rotate. 

[001 1] The partial expanded sectional view of a platen 1 and a scouring pad 2 is shown in right-hand side. The slot 5 is formed in the 
scouring pad 2. The slurry feed holes 6 and the slurry discharge hole 7 are established by the platen 1, and it is used for it for supply 
of a slurry, and blowdown so that it may puncture to the Mizouchi. A slurry is fed towards the slurry feed holes 6 from the slurry 
feeder outside drawing, and it is supplied in a slot 5, and a part overflows from a slot and flows on a scouring pad. After a used slurry 
flows in in a slot 5, it is discharged through the slurry discharge hole 7. Although it can also discharge compulsorily using a drainage 
pump, he leaves a slurry to drop by self-weight, and you may make it discharge it. The slurry which arrived at the edge of a scouring 
pad 2 falls, and is eliminated. However, a slurry runoff prevention wall is prepared in the perimeter of a scouring pad, and you may 
make it discharge all slurries from the slurry discharge hole 7. Although it is desirable that the slot 5 established on the slurry feed 
holes 6 and the slot 5 established on the slurry discharge hole 7 have dissociated thoroughly, when not dissociating thoroughly, it is 
made as [ intervene / between the portion established on the slurry feed holes 6 of a slot, and the portion established on the slurry 
discharge hole 7 / at least one flection of a slot ]. 

[0012] The bore diameter of slurry feed holes and a slurry discharge hole needs to have the desirable range of 0.5-3. 0mm, and the 
bore diameter of slurry feed holes and a slurry discharge hole does not necessarily need to be the same. The bore diameter of slurry 
feed holes and a slurry discharge hole is almost the same as the flute width of a scouring pad, or is made smaller [ for how many 
minutes ] than this. Each gap of slurry feed holes and a slurry discharge hole has 0.5-3 desirablecm, and the 0.5 to 5 times as many 
range of the slant range with the slurry discharge hole which carries out the nearest neighbors to one slurry discharge hole and it as a 
slant range with the slurry feed holes which carry out the nearest neighbors to one slurry feed holes and it is desirable 
[0013] 

[Example] Next, the example of this invention is explained to details with reference to a drawing. 

[1st example] drawing 2. is the plan which looked at the scouring pad top of the 1st example of this invention, and its elements on 
larger scale. The slot 5 with a depth [ of 1mm ] and a width of face of 1mm is formed in parallel at intervals of 5mm at the scouring 
pad 2 with a thickness of 2mm stuck on the platen. The slurry feed holes 6 and the slurry discharge hole 7 are formed in each slot by 
turns. The slurry feed holes 6, the slurry discharge hole 7 slurry feed holes 6, and the slurry discharge hole 7 are arranged at intervals 
of 15mm, respectively, and the slurry feed holes 6 and the slurry discharge hole 7 are arranged in the location which becomes mutual 
the furthest. 

[0014] Drawing 3_ and drawing 4 are a cross section in the A-A line of dr awing 2 , and a cross section in a B-B line, respectively. As 
shown in drawing 3 , after the slurry fed from the slurry feeder outside drawing is sent in in the cavity 9 in a platen 1 through the 
slurry supply pipe 8, it is supplied by the slurry feed holes 6 in a slot 5. Moreover, as shown in drawing 4 , the slurry which flowed in 
in the slot 5 is brought together in the slurry reservoir 10 through the slurry discharge hole 7, and is compulsorily eliminated out of 
equipment with the slurry drainage pump 12 through the slurry exhaust pipe 1 1. In addition, one cavity 9 is formed so that it may 
spread all over a platen, and the slurry reservoir 10 is formed for every slot where each slurry discharge hole has been arranged. 
[0015] Thus, in the constituted polishing equipment, the heterogeneity of intact / used ratio of the slurry in a wafer side is cancelable 
by arranging slurry feed holes and a slurry discharge hole uniformly. And since the slurry emitted to Mizouchi from slurry feed holes 
overflows a slot and is promptly used for polishing, polishing will be performed using an always fresh slurry. When forming 
especially wiring of a pellet syn conformation, a big effect can be acquired by this invention. That is, when the scratch by the dry 
area by chemical etching and shaving dregs of a wiring Cu front face decreases and the chemical presentation of a used slurry 
changes, the ratio of the polishing speed of a slurry to a wiring metal / barrier film / interlayer insulation film shifts, and it can 
control that erosion occurs by this. The recess of the wiring upper part and dishing of broad wiring which are generated when 
similarly the chemical presentation of a used slurry changes and the chemical etching nature to wiring increases can be controlled. 
Moreover, there is an effect also in the reattachment prevention to the wiring front face of a polishing object. Furthermore, since the 
slurry which reaches a slurry discharge hole is only what was used for polishing, the inconvenience that an intact slurry is discharged 
is canceled and its utilization ratio of materials improves. 

[0016] Next, an example of the manufacture method of the actual semiconductor device using this example equipment is explained. 
The substrate (wafer) with which the tungsten plug is formed is prepared for the beer hole which the 1st flat interlayer insulation film 
was formed on lower layer wiring, and was formed in the 1st interlayer insulation film. Moreover, the 2nd interlayer insulation film 
of 500nm of thickness was formed with the CVD method. And lithography and dry etching were performed to the 2nd interlayer 
insulation film, and the wiring gutter with a depth of 500nm in which the front face of a tungsten plug is exposed was formed. Next, 
Cu which forms Ta which serves as barrier metal by the spatter to 50nm thickness, and serves as a seed layer by the spatter 
continuously was formed to lOOnm thickness. Then, 800nm of Cu(s) was formed by the electrolysis galvanizing method. The wafer 
which deposited these ground objects is fixed to a wafer maintenance board, and the platen which stuck the scouring pad is rotated in 
the condition of having pressed to the scouring pad, and a wafer maintenance board is also rotated simultaneously. A slurry is 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/16/2004 



Page 3 of 3 



supplied by the flow rate of 250 cc/min from the slurry feed holes prepared in the pad at this time. A slurry is made to discharge 
computsorily with a drainage pump through a slurry discharge hole at this time furthermore. Thus, there are few surface dry areas of 
wiring, and the wiring of a pellet syn conformation with which erosion, a recess, and dishing were controlled was able to be 
obtained. 

[0017] [2nd example] drawin g 5 is the plan which saw the scouring pad top of the 2nd example of this invention, in drawin g 5 , the 
same reference number should give the portion of the 1st example shown in drawing 2 , and a common portion - although the 
explanation which overlaps in that of ********** i s omitted, the slot is formed in the wave in this example. Also in this example, 
the slurry feed holes 6 and the slurry discharge hole 7 are prepared for mutual Mizouchi. It is made in adjoining slots as [ occupy / 
about 1 80 degrees of phases have shifted and / a wave / the same phase location of a wave / discharge hole / 7 / the slurry feed holes 
6 and / slurry ]. 

[0018] [3rd example] drawin g 6 is the plan which looked at the scouring pad top of the 3rd example of this invention, in drawin g 5 , 
the same reference number should give the portion of the 1st example shown in drawin g 2 , and a common portion — although the 
explanation which overlaps in that of ********** i s omitted, in this example, the slot 5 is formed in the shape of a grid. And the 
slurry feed holes 6 and the slurry discharge hole 7 are prepared for Mizouchi of an every other about the slot of a longitudinal 
direction and a lengthwise direction, respectively. In this example, the slot where the slurry feed holes 6 have been arranged, and the 
slot where the slurry discharge hole 7 has been arranged are not separated. However, since the slurry feed holes 6 and the slurry 
discharge hole 7 are not linearly combined by the slot, namely, when the flection of a slot exists between the slurry feed holes 6 and 
the slurry discharge hole 7, most slurries emitted from slurry feed holes are supplied on a scouring pad 2, and the slurry volume 
discharged while it has been intact is controlled. 

[0019] [4th and 5 example] drawin g 7 and drawin g 8 are the plans which saw the scouring pad top of the 4th and 5th example of this 
invention, in drawin g 7 and drawing 8 , the same reference number should give the portion of the 1st example shown in drawing 2 , 
and a common portion — although the explanation which overlaps in that of ********** j s omitted, the point which is different from 
the 1 st example of the 4th and 5th example is a point that the point that the slot 5 is formed in the shape of zigzag and a wave, and 
the slurry feed holes 6 and the slurry discharge hole 7 are prepared for the same Mizouchi. In the 4th and 5th example, although the 
slurry feed holes 6 and the slurry discharge hole 7 are arranged at the same Mizouchi, since the flection of a slot intervenes between 
the slurry feed holes 6 and the slurry discharge hole 7, most slurries emitted from slurry feed holes are supplied on a scouring pad 2 
like the case where it is the 3rd example, and the slurry volume discharged while it has been intact is controlled. In addition, the 
example of drawing 7 and drawing 8 is changed and the slurry feed holes 6 and the slurry discharge hole 7 may be made to be 
arranged at respectively separate Mizouchi like the 1st and 2nd example. 

[0020] Although the desirable example was explained above, proper modification is possible for this invention within limits which 
are not limited to these examples and do not change the summary of this invention. For example, the cavity formed in a platen is not 
the thing of the configuration which spreads in the shape of a field, and may branch. Moreover, although the thing which one wafer 
maintenance board was made to counter to one platen was explained, two or more wafer maintenance boards are made to counter to 
one platen (namely, scouring pad of one sheet), and you may enable it to process two or more wafers simultaneously with the gestalt 
of operation. 
[0021] 

[Effect of the Invention] As explained above, since the chemical mechanical-polishing equipment by this invention discharges a used 
slurry without delay while it arranges slurry feed holes and a slurry discharge hole to Mizouchi formed in the scouring pad and 
supplies a direct slurry directly under a ground wafer, it can enjoy the following effects. 
** All wafer sides have not been used or it can grind by the slurry of a near condition intact. 
** The homogeneity of intact / used ratio of a slurry in a wafer side is securable. 

** The high polished surface of global surface smoothness where there is neither a surface dry area nor a scratch blemish, and 
erosion and dishing were controlled by the above-mentioned ** and ** can be acquired. 

** The amount of the slurry discharged while it has been intact can be lessened, and the utilization effectiveness of materials can be 
raised. 
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CLAIMS * ~ " ~~ - 

[Claim(s)] ~~~ 
[Claim 1] Chemical mechanical-polishing equipment characterized by slurry feed holes which a slot is formed in said scouring pad 
and can supply a slurry in this slot in chemical mechanical-polishing equipment which has a pivotable platen, a scouring pad 
arranged on this platen and a pivotable wafer base material which can support a wafer and can press a wafer on said scouring pad 
and a slurry discharge hole which discharges a slurry carrying out the opening. ' 
[Claim 2] Chemical mechanical-polishing equipment according to claim 1 characterized by separating thoroughly a slot where said 
slurry feed holes exist, and a slot where said slurry discharge hole exists. 

[Claim 3] A slot is chemical mechanical-polishing equipment according to claim 2 which makes the shape of a straight line the 

SS IS' rf " W T COnf 'f rati ° n ' is fomed in P arallel two or more, and is characterized by said slurry feed holes and said 
slurry discharge hole existing in Mizouchi in every other one, respectively 

[Claim 4] two or more slots of the 1st sort which run said slot to parallel - this - chemical mechanical-polishing equipment 

n C a r a °n I" 8 a T. cha 5 ac ! e "f d b y havin S two or more slots of the 2nd sort which intersect a slot of the 1st sort and are run to 
parallel and said slurry feed holes and said slurry discharge hole existing on an intersection of a slot, respectively 
[Claim 5] Said slurry feed holes and said slurry discharge hole are chemical mechanical-polishing equipment according to claim 4 
characterized by an existence cage, and said slurry feed holes and said slurry discharge hole being arranged by Mizouchi different 
respectively at Mizouchi in every other one, respectively. uniereni, 
[Claim 6] Said slot is chemical mechanical-polishing equipment according to claim 6 characterized by being foimed in two or more 
parallel in the shape of the shape of zigzag, and a wave, and arranging said slurry feed holes and said slurry discharge hole by turns 
?ni, m 7^f Z ° UC , ' "I 3 fle , Ctl °?- °u fat ' eaSt ° ne Sbt intervenin 8 betwe «" »id sl«ny feed holes and said slurry discharge holes. 

s s^^^s^ssss^ equipment given in any ° f ciaims m characterized by being discha * ed * •* 

UT» Ch r/ Cal mechanical -P° 1 i shin g equipment given in any of claims 1-8 characterized by a bore diameter of said slurry feed 
holes and said slurry discharge hole being 0.5-5.0mm they are. 

[Claim 10] It is chemical mechanical-polishing equipment given in any of claims 1-9 characterized by discharging a slurry also from 
the periphery section of a scouring pad the periphery section of said scouring pad is opened and they are 
£la.m 1 1] Chemical mechanical-polishing equipment given in any of claims 1-10 characterized by arranging two or more wafer 
thei ST 06 ° n P 8 simultaneous, y instituted so that polishing of two or more wafers may be possible 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] The schematic diagram of the chemical mechanical-polishing equipment for explaining the gestalt of operation of this 
invention. 

[Drawin g 2] The plan which looked at the scouring pad top of the 1st example of this invention. 
[Drawin g 3] The cross section of the A-A line of drawin g 2 . 
[ Drawin g 4] The cross section of the B-B line of drawing 2 . 

[Drawing 5] The partial amplification plan which looked at the scouring pad top of the 2nd example of this invention. 

[Drawin g 6] The plan which looked at the scouring pad top of the 3rd example of this invention. 

[ Drawin g 7] The partial amplification plan which looked at the scouring pad top of the 4th example of this invention. 

[ Drawin g 8] The partial amplification plan which looked at the scouring pad top of the 5th example of this invention. 

[Drawing 9] The perspective diagram of the conventional example. 

[Description of Notations] 

1 21 Platen 

2 22 Scouring pad 

3 23 Wafer maintenance board 

4 24 Wafer 

5 Slot 

6 Slurry Feed Holes 

7 Slurry Discharge Hole 

8 Slurry Supply Pipe 

9 Cavity 

10 Slurry Reservoir 

1 1 Slurry Exhaust Pipe 

12 Slurry Drainage Pump 

25 Slurry Feed Hopper 

26 Slurry 
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(54) CHEMICAL MACHINE POLISHING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a CMP device for 
achieving a global and flat polished surface by setting the ratio 
of a slurry when not used to that when used to be uniform in a 
plane of a wafer. 

SOLUTION: A polishing pad 2 with a groove 5 engraved is 
mounted on a rotatable platen 1 and a wafer 4 is mounted on 
the lower face of a rotatable wafer holding plate 3. By applying 
a load on the wafer holding plate 3, the wafer 4 is thrust 
against the polishing pad 2. The platen 1 has a slurry supply 
hole 6 and a slurry discharge hole 7 in communication with the 
groove 5 formed in the polishing pad 2 for the supply and 
discharge of a slurry. The slurry is supplied via the slurry 
supply hole 6 into the groove 5, part of which overflows from 
the groove and moves onto the polishing pad for use in 

polishing. The used slurry flows into the groove 5 and is then discharged via the slurry discharge 
hole 7. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Chemical mechanical-polishing equipment characterized by the slurry feed holes which the 
slot is formed in said scouring pad and can supply a slurry in this slot in the chemical mechanical- 
polishing equipment which has a pivotable platen, the scouring pad arranged on this platen, and the 
pivotable wafer base material which can support a wafer and can press a wafer on said scouring 
pad, and the slurry discharge hole which discharges a slurry carrying out opening. 
[Claim 2] Chemical mechanical-polishing equipment according to claim 1 characterized by separating 
completely the slot where said slurry feed holes exist, and the slot where said slurry discharge hole 
exists. 

[Claim 3] A slot is chemical mechanical-polishing equipment according to claim 2 which makes the 
shape of a straight line, the shape of zigzag, and a wave configuration, is formed two or more in 
parallel, and is characterized by said slurry feed holes and said slurry discharge hole existing in 
Mizouchi in every other one, respectively. 

[Claim 4] two or more slots of the 1st sort which run said slot in parallel ~ this ~ the chemical 
mechanical-polishing equipment according to claim 1 characterized by having two or more slots of 
the 2nd sort which intersect the slot of the 1st sort and are run in parallel, and said slurry feed holes 
and said slurry discharge hole existing on the intersection of a slot, respectively. 
[Claim 5] Said slurry feed holes and said slurry discharge hole are chemical mechanical-polishing 
equipment according to claim 4 characterized by the existence cage, and said slurry feed holes and 
said slurry discharge hole being arranged by Mizouchi different, respectively at Mizouchi in every 
other one, respectively. 

[Claim 6] Said slot is chemical mechanical-polishing equipment according to claim 6 characterized by 
being formed in two or more parallel in the shape of the shape of zigzag, and a wave, and arranging 
said slurry feed holes and said slurry discharge hole by turns at the same Mizouchi, and the flection 
of at least one slot intervening between said slurry feed holes and said slurry discharge holes. 
[Claim 7] Chemical mechanical-polishing equipment given in any of claims 1-6 characterized by 
equipping said slurry discharge hole with the pump which discharges a slurry compulsorily they are. 
[Claim 8] A slurry is chemical mechanical-polishing equipment given in any of claims 1-6 
characterized by being discharged by self-weight through said slurry discharge hole they are. 
[Claim 9] Chemical mechanical-polishing equipment given in any of claims 1-8 characterized by the 
bore diameter of said slurry feed holes and said slurry discharge hole being 0.5-5.0mm they are. 
[Claim 10] It is chemical mechanical-polishing equipment given in any of claims 1-9 characterized by 
discharging a slurry also from the periphery section of a scouring pad the periphery section of said 
scouring pad is opened wide, and they are. 

[Claim 11] Chemical mechanical-polishing equipment given in any of claims 1-10 characterized by 
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arranging two or more wafer maintenance plates on one platen, and being constituted so that polish 
of two or more wafers may be possible to coincidence they are. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the chemical mechanical-polishing equipment for 
grinding mechanically, etching chemically using the slurry containing alkaline or acid etchant and an 
abrasive grain. 
[0002] 

[Description of the Prior Art] in order to form the interlayer insulation film by which flattening was 
carried out and to form wiring of DAMASHIN (damascene) structure, or in order to form SOI 
(siliconon insulator) which has good Si layer of surface surface smoothness - chemical mechanical 
polishing (chemical mechanical polishing:CMP) -- law is used abundantly. And when the application 
of the CMP method was diversified, and the device manufactured further had advanced features, 
what also has the high process tolerance imposed on chemical mechanical-polishing equipment 
(CMP equipment) is required increasingly. 

[0003] Drawing 9 is the perspective view of conventional CMP equipment. As shown in this drawing, 
the scouring pad 22 is attached on the platen 21. The inferior surface of tongue of the wafer 
maintenance plate 23 is equipped with the wafer 24, and a wafer 24 is pressed by the scouring pad 
22 by adding a load to the wafer maintenance plate 23. The slurry feed hopper 25 is arranged on 
the scouring pad 22, and a slurry 26 is dropped on a scouring pad 22 from this feed hopper. 
[0004] The slurry dropped on the scouring pad 22 spreads a scouring pad top, and reaches a wafer 
24. The platen 21 and the wafer maintenance plate 23 will rotate in the direction of an arrow head, 
i.e., the same direction, and a wafer and a scouring pad will move relatively by this. And polish is 
performed when a slurry invades between a scouring pad 22 and a wafer 24. A used slurry and the 
used slurry which reached the periphery of a scouring pad, without being used are dropped from 
the perimeter of a scouring pad, and is eliminated out of equipment. 
[0005] 

[Problem(s) to be Solved by the Invention] Although a fresh (it is intact) slurry is supplied to the 
periphery of a wafer with the conventional CMP equipment mentioned above, since only the slurry 
after being used for polish of the periphery of a wafer is supplied, near the core of a wafer, polish 
will be performed in intact / the condition that used ratios differed of a slurry, in the edge and 
center section of a wafer. It explains in more detail about this point. The intact slurry supplied to the 
wafer periphery trespasses upon the contact surface of a scouring pad front face and the wafer 
which has a ground object, acts as an abrasive material, and is used for polish removal of a ground 
object. The slurry used for polish contains a ground object, ion, an oxide, a compound (a complex is 
included) with the chemical contained in a slurry, or while [ adiaphorous ] it has been changeless. 
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What these and a polish abrasive grain furthermore combined is generated. Furthermore, as for the 
slurry adjusted with sufficient balance before polish, an acid, alkali, an oxidizer, anticorrosives, a 
surfactant, etc. are consumed by polish, and, for the **** reason, the slurry after use has become 
the presentation which cannot attain the polish property which it should have essentially. Thus, a 
clearly different used slurry from the condition before use is generated between a wafer and a 
scouring pad, and it will flow a pad top until it flows and falls from the edge of a pad. The used 
slurry generated near the core of a wafer here will be used for polish of the part again near [ core / 
of a wafer ] an edge, being mixed with the newly supplied slurry until it flows into a wafer edge 
after that. 

[0006] Since it is that the field where polish is performed only using a used slurry exists as 
mentioned above by the conventional CMP approach, and that the homogeneity of a presentation of 
a slurry is not secured in a wafer side, ** There was a fault, like the erosion at the time of ** 
DAMASHIN wiring formation with the high possibility of the reattachment of ** polish object with 
the bad ground object surface morphology after ** polish with the low homogeneity within a wafer 
side of polish, dishing, and a recess are large. 

[0007] Moreover, in conventional CMP equipment, since there were many amounts which arrive at 
the edge of a scouring pad among slurries while it has been intact, and are discharged as a used 
thing fairly, the utilization ratio of materials caused a cost rise bad. The technical problem of this 
invention is solving the trouble of the conventional technique mentioned above, it is attaining 
equalization of a used ratio and the purpose is the slurry in a wafer side being intact / 2nd raising 
the utilization ratio of a slurry the 1st. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, according to this 
invention, a pivotable platen, In the chemical mechanical-polishing equipment which has the 
scouring pad arranged on this platen, and the pivotable wafer base material which can support a 
wafer and can press a wafer on said scouring pad The slot is formed in said scouring pad and 
chemical mechanical-polishing equipment ** characterized by the slurry feed holes which can supply 
a slurry in this slot, and the slurry discharge hole which discharges a slurry carrying out opening is 
offered. 

[0009] And the slot where said slurry feed holes exist, and the slot where said slurry discharge hole 
exists are separated completely preferably. Or when the slot where said slurry feed holes exist, and 
the slot where said slurry discharge hole exists are formed continuously, between slurry feed holes 
and a slurry discharge hole, it is made as [ exist / the flection of a slot ]. 
[0010] 

[Embodiment of the Invention] Drawing 1 is the outline block diagram of chemical mechanical- 
polishing equipment for explaining the gestalt of operation of this invention. As shown in this 
drawing, the scouring pad 2 is attached on the platen 1. The inferior surface of tongue of the wafer 
maintenance plate 3 is equipped with the wafer 4, and a wafer 4 is pressed by the scouring pad 2 
by adding a load to the wafer maintenance plate 3. Both a platen 1 and the wafer maintenance 
plate 3 rotate. 

[0011] The partial expanded sectional view of a platen 1 and a scouring pad 2 is shown in right- 
hand side. The slot 5 is formed in the scouring pad 2. The slurry feed holes 6 and the slurry 
discharge hole 7 are established by the platen 1, and it is used for it for supply of a slurry, and 
discharge so that it may puncture to the Mizouchi. A slurry is fed towards the slurry feed holes 6 
from the slurry feeder outside drawing, and it is supplied in a slot 5, and a part overflows from a 
slot and flows on a scouring pad. After a used slurry flows in in a slot 5, it is discharged through the 
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slurry discharge hole 7. Although it can also discharge compulsorily using an eductor pump, he 
leaves a slurry to fall by self-weight, and you may make it discharge it. The slurry which arrived at 
the edge of a scouring pad 2 falls, and is eliminated. However, a slurry outflow prevention wall is 
prepared in the perimeter of a scouring pad, and you may make it discharge all slurries from the 
slurry discharge hole 7. Although it is desirable that the slot 5 established on the slurry feed holes 6 
and the slot 5 established on the slurry discharge hole 7 have dissociated completely, when not 
dissociating completely, it is made as [ intervene / between the part established on the slurry feed 
holes 6 of a slot, and the part established on the slurry discharge hole 7 / at least one flection of a 
slot ]. 

[0012] The bore diameter of slurry feed holes and a slurry discharge hole needs to have the 
desirable range of 0.5-3.0mm, and the bore diameter of slurry feed holes and a slurry discharge 
hole does not necessarily need to be the same. The bore diameter of slurry feed holes and a slurry 
discharge hole is almost the same as the flute width of a scouring pad, or is made smaller [ for how 
many minutes ] than this. Each spacing of slurry feed holes and a slurry discharge hole has 0.5-3 
desirablecm, and the 0.5 to 5 times as much range of the slant range with the slurry discharge hole 
which carries out the nearest neighbors to one slurry discharge hole and it as a slant range with the 
slurry feed holes which carry out the nearest neighbors to one slurry feed holes and it is desirable. 
[0013] 

[Example] Next, the example of this invention is explained to a detail with reference to a drawing. 
[1st example] drawin g 2 is the top view which looked at the scouring pad top of the 1st example of 
this invention, and its partial enlarged drawing. The slot 5 with a depth [ of 1mm ] and a width of 
face of 1mm is formed in the scouring pad 2 with a thickness of 2mm stuck on the platen in parallel 
at intervals of 5mm. The slurry feed holes 6 and the slurry discharge hole 7 are formed in each slot 
by turns. The slurry feed holes 6, the slurry discharge hole 7 slurry feed holes 6, and the slurry 
discharge hole 7 are arranged at intervals of 15mm, respectively, and the slurry feed holes 6 and 
the slurry discharge hole 7 are arranged in the location which becomes mutual the furthest. 
[0014] DrawingJ and drawing 4 are a sectional view in the A-A line of drawing 2 , and a sectional 
view in a B-B line, respectively. As shown in drawing 3 , after the slurry fed from the slurry feeder 
outside drawing is sent in in the cavity 9 in a platen 1 through the slurry supply pipe 8, it is supplied 
by the slurry feed holes 6 in a slot 5. Moreover, as shown in drawing 4 , the slurry which flowed in 
in the slot 5 is brought together in the slurry reservoir 10 through the slurry discharge hole 7, and is 
compulsorily eliminated out of equipment with the slurry eductor pump 12 through the slurry 
exhaust pipe 11. In addition, one cavity 9 is formed so that it may spread all over a platen, and the 
slurry reservoir 10 is formed for every slot where each slurry discharge hole has been arranged. 
[0015] Thus, in the constituted polish equipment, the heterogeneity of intact / used ratio of the 
slurry in a wafer side is cancelable by arranging slurry feed holes and a slurry discharge hole 
equally. And since the slurry emitted to Mizouchi from slurry feed holes overflows a slot and is 
immediately used for polish, polish will be performed using an always fresh slurry. When forming 
especially wiring of a pellet syn conformation, big effectiveness can be acquired by this invention. 
That is, when the scratch by the dry area by chemical etching and shaving dregs of a wiring Cu 
front face decreases and the chemical presentation of a used slurry changes, the ratio of the polish 
rate of a slurry to a wiring metal / barrier film / interlayer insulation film shifts, and it can control 
that erosion occurs by this. The recess of the wiring upper part and dishing of broad wiring which 
are generated when similarly the chemical presentation of a used slurry changes and the chemical 
etching nature to wiring increases can be controlled. Moreover, there is effectiveness also in the 
reattachment prevention to the wiring front face of a polish object. Furthermore, since the slurry 
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which reaches a slurry discharge hole is only what was used for polish, un-arranging [ that an intact 
slurry is discharged ] is canceled and its utilization ratio of materials improves. 
[0016] Next, an example of the manufacture approach of the actual semiconductor device using this 
example equipment is explained. The substrate (wafer) with which the tungsten plug is formed is 
prepared for the beer hole which the 1st flat interlayer insulation film was formed on lower layer 
wiring, and was formed in the 1st interlayer insulation film. Moreover, the 2nd interlayer insulation 
film of 500nm of thickness was formed with the CVD method. And lithography and dry etching were 
given to the 2nd interlayer insulation film, and the wiring gutter with a depth of 500nm in which the 
front face of a tungsten plug is exposed was formed. Next, Cu which forms Ta which serves as 
barrier metal by the spatter to 50nm thickness, and serves as a seed layer by the spatter 
continuously was formed to lOOnm thickness. Then, 800nm of Cu(s) was formed by the electrolysis 
galvanizing method. The wafer which deposited these ground objects is fixed to a wafer 
maintenance plate, and the platen which stuck the scouring pad is rotated in the condition of having 
pressed to the scouring pad, and coincidence is made to also rotate a wafer maintenance plate. A 
slurry is supplied by the flow rate of 250 cc/min from the slurry feed holes prepared in the pad at 
this time. A slurry is made to discharge compulsorily with an eductor pump through a slurry 
discharge hole at this time furthermore. Thus, there are few surface dry areas of wiring, and wiring 
of a pellet syn conformation with which erosion, a recess, and dishing were controlled was able to 
be obtained. 

[0017] [2nd example] drawin g 5 is the top view which saw the scouring pad top of the 2nd example 
of this invention, in drawing 5 , the same reference number should give the part of the 1st example 
shown in drawin g 2 , and a common part - although the explanation which overlaps in that of 
********** is omitted, the slot is formed in the wave in this example. Also in this example, the 
slurry feed holes 6 and the slurry discharge hole 7 are prepared for mutual Mizouchi. It is made in 
adjoining slots as [ occupy / about 180 degrees of phases have shifted and / a wave / the same 
phase location of a wave / discharge hole / 7 / the slurry feed holes 6 and / slurry ]. 
[0018] [3rd example] drawin g 6 is the top view which looked at the scouring pad top of the 3rd 
example of this invention, in drawing 5 , the same reference number should give the part of the 1st 
example shown in drawin g 2 , and a common part — although the explanation which overlaps in 
that of ********** js omitted, in this example, the slot 5 is formed in the shape of a grid. And the 
slurry feed holes 6 and the slurry discharge hole 7 are prepared for Mizouchi of an every other 
about the slot of a longitudinal direction and a lengthwise direction, respectively. In this example, 
the slot where the slurry feed holes 6 have been arranged, and the slot where the slurry discharge 
hole 7 has been arranged are not separated. However, since the slurry feed holes 6 and the slurry 
discharge hole 7 are not linearly combined by the slot, namely, when the flection of a slot exists 
between the slurry feed holes 6 and the slurry discharge hole 7, most slurries emitted from slurry 
feed holes are supplied on a scouring pad 2, and the slurry volume discharged while it has been 
intact is controlled. 

[0019] [4th and 5 example] drawin g 7 and drawin g 8 are the top views which saw the scouring pad 
top of the 4th and 5th example of this invention, in drawing 7 and drawin g 8 , the same reference 
number should give the part of the 1st example shown in drawin g 2 , and a common part - 
although the explanation which overlaps in that of ********** js omitted, the point which is 
different from the 1st example of the 4th and 5th example is a point that the point that the slot 5 is 
formed in the shape of zigzag and a wave, and the slurry feed holes 6 and the slurry discharge hole 
7 are prepared for the same Mizouchi. In the 4th and 5th example, although the slurry feed holes 6 
and the slurry discharge hole 7 are arranged at the same Mizouchi, since the flection of a slot 
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intervenes between the slurry feed holes 6 and the slurry discharge hole 7, most slurries emitted 
from slurry feed holes are supplied on a scouring pad 2 like the case where it is the 3rd example 
and the slurry volume discharged while it has been intact is controlled. In addition, the example of 
jtauonp and drawings is changed and the slurry feed holes 6 and the slurry discharge hole 7 may 
mnlS t u arran 9 ed at respectively separate Mizouchi like the 1st and 2nd example ' ' " ~ 
[0020] Although the desirable example was explained above, proper modification is possible for this 
invention within limits which are not limited to these examples and do not change the summary of 
this invention. For example, the cavity formed in a platen is not the thing of the configuration which 
spreads in the shape of a field, and may branch. Moreover, although the thing which one wafer 
maintenance plate was made to counter to one platen was explained, two or more wafer 
maintenance plates are made to counter to one platen (namely, scouring pad of one sheet) and 

[0021]^ G !t t0 Pr0CeSS ° r m ° re WaferS t0 coincidence with tne 9 estalt of operation. 
[Effect of the Invention] As explained above, since the chemical mechanical-polishing equipment by 
this invention discharges a used slurry without delay while it arranges slurry feed holes and a slurry 
discharge hole to Mizouchi formed in the scouring pad and supplies a direct slurry directly under a 
ground wafer, it can enjoy the following effectiveness. 

** Oil ^ S ' deS have , n0t been used or * can 9 rir, d Dv the slurry of a near condition intact. 
** 2 e ^ om °9 eneit y of int act / used ratio of a slurry in a wafer side is securable 

The high polished surface of global surface smoothness where there is neither a surface dry area 
nor a scratch blemish, and erosion and dishing were controlled by the above-mentioned ** and ** 
can be acquired. 

** The amount of the slurry discharged while it has been intact can be lessened, and the use 
effectiveness of materials can be raised. 



[Translation done.] 
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